What is claimed is: 



y / ' i , A composition For controlled release of a bioactive substance, comprising: 
a. a coacervat^; 

5 b. a bioactive substance incorporated in said coacervate; and 

c. a delivery agent incorporated in said coacervate, 
wherein said bioactive substance is a nucleic acid. 

/ 

2. The composition of claim 1, whefrei^i said coacervate is a microsphere. 

10 ' 

3. The composition of claim 2, y4er^in said microsphere comprises at least an anionic 

molecule in addition to iaid^icleic acid and a cationic molecule. 

V 

( "7^4 The composition of Vlaim 3, wherein said nucleic acid is a transfer vector. 

: J is * 

5. The composition of claim 4, wherein said transfer vector includes a transgene. 

6. The composition of claim 4, wherein said delivery agent is at least one of the following: 

amphiphilic molecule, lipid or polylysine. 

20 

^~ V? The composition of clkim 4, wherein said microsphere is crosslinked by a crosslinking 
y agent. ^ 

! h J^^&^-kg^^ wherein ^d-e»sslinkfflg ftgent comprises irmetal cation. 

9. The composition of claim 8, wherein said metal cation comprises calcium. 
0. The composition of cl\im 4, wherein said anionic molecule is alginate. 
30 1 1 . The composition of claiiA4, wherein said cationic molecule is gelatin. 

1 2. The composition of claim ^ wherein said cationic molecule is gelatin, and wherein said 

anionic molecule is alginate. 
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1 3. The composition of claim 4, wherein said transfer vector comprises at least one 
regulatory element. * 

s 14. The composition of claim 13, wherein said regulatory element is a promoter. 

15. The composition of claim 4, wherein said transfer vector comprises an expression vector. 

16. The composition of claim 4, wherein said transfer vector comprises a viral vector, said 
io delivery agent is a virus, and said virus comprises at least about five percent by 

weight of said microsphere. 

-S'u L fi\|7. The composition of claim 15, wherem^dniinistratioR of said- mkrospherete^ patient^ 

-conlfolledrelease of said expression vector. 
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8. The composition of claim 17, Wherein said delivery agent facilitates intracellular delivery 
of said expression vector in said patient. 
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1 9. The composition of claim 18, wherein said expression vector produces a recombinant 

protein in said patient. 

/ 

20. The composition of claim 19/wlWein said recombinant protein is an antigen. 

/ 

21. The composition of claim 4, wherein said microsphere is lyophilized. 

22. The composition of claim 17, wherein said microsphere further comprises a second 

expression vector. 

23. The composition of claim 1, wherein said nucleic acid is a viral vector, and said delivery 

agent is a virus. 

^24. The composition of claim 3, wherein said nucleic acid is a viral vector, and said delivery 
agent is a virW of said viral vector. 
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25. The composition of claim 24, wherein said viral vector contains a transgene. 

&S26. The composition of claim 24, wherem said wat v^^rt^m^^mfr 
5 ^recombinant gene product. 

/ 

27. The composition of claim 26, wh<*el skid gene product is an antigen. 

~ 28 The composition of claim 24 \ wherein said viral vector and said virus of said viral vector 
, are one of the following: recombinant retrovirus^ adenovirus, adeno-associated virus, 

or herpes simplex virus- 1 . \ 

79 A gene delivery system for transducing cells of a host, comprising: a microsphere 
: encapsulating at least a nucleic acid and a delivery agent for facilitating intracellular 

delivery of said nucleic acid>herein upon administration of said mtcrosphere to a 
host, controlled release of said coacervate results in transduction of cells of said host 

by said nucleic acid. 
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30. A method for delivering a nucleic acid to a host, composing: administenng to ahost 
composition comprising a coacervate, wherein: ^ 

i. said coacervate incorporates a nucleic acid containedjn>*Rtnsfer vector 

having at least one regulatory element; 

u. said coacervate comprises a cationic^cule and an anionic molecule 

other than said nucleic acid; 

iii. said coacervate^ a-fnicrosphere; and, 

iv. said coaceWate incorporates a delivery agent, 

wherein said admin^tfalion of said composition results in controlled release of said transfer 

veckf Tin vivo . 

3 1 . The method of claim 30, wherein said transfer vector is a viral vector, sa.d delivery agent 
is a virus of said viral vector, and said viral vector is enveloped in said virus. 
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l^jf** 7 32. The method of cla^^l , whereirrsaid controlled release of s^^rus produces a 
c therapeutically beneficial respor^e in said host. 

\ 

33. The method of claim 31, wherein said virus facilitates intracellular delivery of said viral 
5 vector. 

\ 

^ 34. The method of claim 31 , further comprising administering to said host said coacervate as 



a pharmaceutical composition.' 
jo 35. A kit containing a gene delivery systerp, comprising microspheres and instructions for 



using said microspheres, wherein said microspheres are comprised of a cationic 
molecule and an anionic molecule and said microspheres encapsulate a virus. 



~ 36. A coacervate microsphere for sustained release of a virus, comprising: a coacervate of 

i ? gelatin and alginate having a virus incorporated therein. 

^37. The coacervate microsphere\f claim 36, wherein said virus comprises a recombinant 
* virus or an engineered natural virus. 

20 38. A method for the sustained release of a virus to a target site, comprising: providing to the 
target site a coacervate microsphere comprising a coacervate of gelatin and alginate 
having a virus incorporated therein. 

./^l. ?9. The use of a coacervate oftcationic and anionic molecules in the manufacture of a 



25 medicament to transfectuiost cells in vivo , wherein a recombinant virus is 

' < \ 

encapsulated in said coacervate. 

40. A method for preparing a genjp delivery system, comprising: 

a. preparing a first solutionlof a cationic molecule and a second solution of an anionic 
3o molecule; | 

i 

b. adding to either said first Solution or said second solution a nucleic acid; and 
adding to either said first solution oi said second solution a delivery agent; 

c. combining said first solution and said second solution to form a third solution; and, 

\ 
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> d. isolating coc^^ites forced from a portion of said cati^j^^molecule and a portion 
^ia^ Q f sa j c j an j on j c molecule from said t^ird solution, 

wherein said coacervates encapsulate^ at least a portion of said nucleic acid and said delivery 
agent. ^ 

S^p ^41. The method of claim 40, wherein substantially all of said coacervates are microspheres. 

42. The method of claim 41, wherein saidjuiclek-aritf comprises a viral vector, said delivery 
agent comprises a^viroTparticle corresponding to said viral vector, and said viral 
io ve^tt5fTTencap^lated in said virus particle. 

^3. The method of claim 41 , further comprising mixing said third solution to form said 
coacervates. 

15 44. The method of claim 42, wherein said first and said second solution are substantially 
aqueous. 

\ 

— rr y 45. The method of claim A1\ further comprising one or more processing step for preparing 
said microspheres for Administration to a host, wherein said step does not impair the 

/ v 

20 controlled release of said virus particle from said microsphere. 



{ . ^2)> J 46. The method of claim 41, further comprising lyophilizing said microspheres after said 
isolatiop. 

25 ^47. A coacervate microsphere for transfection and expression of a recombinant proteu*-^ 
prepared by the process comprising: 
a. in any order: 

i. adding a cationic mol^ctiftftxTa first aqueous solution; 

ii. adding a qxikrfnc molecule to a second aqueous solution; and, 

30 iiT^acicfing to either said first or said second solution a virus comprising a viral 

vector comprising a nucleic acid encoding a recombinant protein and at least one regulatory 
ejj^ifient; 



} 
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b. mixing said^^and second solution together to form ^J^eervate microsphcnrtyr^ 
said cationic molecule and said anionic molecule encapsulating said virus; and, 

c. isolating said co^cervat^microspheres, 

wherein release^ofsaid virus from said coacervate and transfection of cells by said virus in 
s vrfo or in vitro results in expression of said recombinant protein. 

, i 48. A gene delivery syste^n for transfecting a cell with an expression vector, comprising: 

\< / 

a. encapsulation m^ans for encapsulating an expression vector; 

b. delivery means for facilitating intracellular delivery of said encapsulated expression 

10 vector; 

w herein said encapsulation means comprises a coacervate, and wherein release of said 
encapsulated expression vector from said encapsulation means transfects a cell. 
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